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Anatomy  of  a  Polyhedral  Oligomeric 
Silsesquioxane  (POSS)  Molecule 
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The  maximization  of  property  enhancements  in  polymers  results  from 
interaction  at  the  nano-level  (Edwards  AFRL/PRSM  — >  POSS  monomers) 


Physical  properties  of  fluorinated  Materials 
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FIGURE  30.19.  Polytetrafluorethylene  (Form  IV). 


Polytetrafluoroethylene  [-(CF2)-]  Form  I  (above  30  °C). 
Space  group  (hexagonal  packing  of  helical  chains  of  vari¬ 
able  twist).  Hexagonal  approximation  a =0.567  nm  (35  °C) 
to  0.574  nm  (218  °C).  c=0.1300  nm  per  CF2  group1.  Cell 
volume=0.0362-0.0371  nm3  per  CF2  group.  Density 
=2290-2240  kg/m3.  Diffuse  pattern  with  sharp  hkO  reflec¬ 
tions  (hexagonal). 


TABLE  30.11.  Polytetrafluoroethylene  [-(CF^-J  Form  II 
(below  19  °C).  Observed  hkO  reflections.® 


c/-v alue  (nm) 

2i9  (deg) 

(\= 0.1 542  nm) 

Relative 

intensity 

0.4866 

18.23 

ws 

0.2823 

31.69 

vs 

0.2447 

36.73 

s 

0.2414 

37.24 

m 

0.1850 

49.26 

m 

0.1828 

49.88 

m 

0.1627 

56.58  : 

m 

®Space  group  (approximate)  PI  [C]]  (Complex  structure 
with  a  regular  helix  of  2.1598  CF2  units  per  turn). 
Orthogonal  approximation;  a=0.9649  nm;  b=0.5648; 
and  c=0.1300  nm  per  CF2  group1'.  Cell  volume=0.03542 
nm3  per  CF2  group.  Density=2340  kg/m3.  (From  Ref.  9.) 


Polytetrafluoroethylene  [-(CF2)-]  Form  III  (high  pres¬ 
sure)  Space  group  Pnam  [Z>2jj],  a  =0.75  nm;  h=0.56  nm; 
and  c=0.26  nm'.  Cell  volume=0.1092  nmJ.  Density=3040 
kg/m3.  Peaks  attributed  to  a  monoclinic  phase  are  also 
observed.  (From  Ref.  10.) 


TABLE  30.12.  Polytetrafluoroethylene  [-(CFZ)-]  Form  IV 
(19-30  °C).a 


hk 1 

d  value  (nm) 

26  (deg) 
(X=0.1542  nm) 

Relative 

intensity 

18.10 

ws 

110 

0.2830 

31.61 

s 

0.2451 

36.67 

s 

210 

0.1853 

49.18 

m 

300 

0.1634 

56.30 

m 

220 

0.1415 

66.02 

m 

310 

0.1359 

69.09 

m 

107 

0.2422 

37.12 

vs 

108 

0.2183 

41.37 

vs 

117 

0.1985 

45.70 

w 

118 

0.1847 

49.34 

w 

aSpace  group  (presumed)  P3!  or  P32  [C§  or  C|;  Rota¬ 
tional  disorder  of  helical  chains.  Z=15(CF2).  a=0.566  nm 
and  c=1.95  nm1.  Cell  volume=0.Q541  nm3.  Density 
=2302  kg/m3.  (From  Refs.  8,  9,  11  and  12.) 


30.8  POLY (P-PHEN YLENE  TEREPHTHALAMIDE) 
(PTTA)  [ — (C=0) — (C6H4) — (C=0) — NH — (6H4) 
— (NH) — ] 


FIGURE  30.20.  Poly(p-phenylene  terephthalamide). 


FIGURE  30.21.  Poly  (p-phenylene  terephthalamide). 


Conclusions 
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POSS  Group 


